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REMARKS 

Reconsideration and allowance of this application are respectfully 
requested. 

Claims 1, 2 and 47-49 are rejected under 35 U.S.C. 102 as anticipated by 
the reference to Funamoto et al. U.S. Patent No. 6,213,381 for the reasons 
indicated at item 2 of the patent Office Action. Additionally, the '"Response to 
Arguments" section item number 3 on page 3 indicates that Applicants previous 
arguments concerning Funamoto et al. were not persuasive because those 
arguments were not commensurate with the scope of the claims. 

Applicants respectfully submit that previously presented arguments 
addressed improvements brought about by features that were not available from 
the references. However, as the rejection is an anticipatory rejection under 35 
U.S.C. 102 the following discussion will be addressed to features of independent 
claims 1, 2, 47 and 49 not shown or disclosed by Funamoto et al. '381. 

Independent claim 1 requires that there are first and second shearing 
blades which function by "moving the first and second shearing blades so as to 
sandwich the overlapped portions". Additionally, the bonded portions is recited 
as being formed "in an oblique direction inclined with respect to thickness 
direction of the metal plate". Independent claim 49 provides a process whereby 
the blades are moved in opposing directions to avoid deformation of the metal 
plate and the bonded portion is formed in a oblique direction inclined with 
respect to the thickness direction of the metal plate. Independent claim 47 
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recites that the bonded surface is formed in an oblique direction inclined with 
respect to the thickness direction of the metal plates. 

The above claim features, which define Applicants invention, are not 
available from the reference to Funamoto et al. In a first instance, Applicants 
respectfully submit that there is no movement of two separate blades and 
therefore also no movement in opposite directions. It is submitted that the 
reference to Funamoto et al. moves only one blade with the other blade being a 
support blade. The Examiner's rejection indicated that the "first and second 
shearing blades are moving in opposite direction shown in Figures 11a and lib". 
Applicants submit that only one blade, which is the blade 8 in Figure 11a, is 
moved. Blade 9 is a supporting blade. Column 18, lines 41 to 44 indicates that "a 
large pushing force is generated in the bonded surface during the process where 
the shearing blade 8 is pushed against the metal plates 2 ". 

The second matter to be considered is the Examiner's rejection based upon 
a statement that "the bonded portion and/or bonded surface is formed in a 
oblique direction inclined, less than 75°, with respect to the thickness direction 
on the metal shapes as shown in (Figures column 21, lines 20-36)". Applicants 
submit that the oblique angle shown in Figure 20 which is discussed at column 
21, lines 20-36 of Funamoto et al. relates to the angle of the shearing blade which 
is not the "bonded portion" of the claimed invention. That is, each of independent 
claims 1, 47 and 49 recite that "the bonded portion or bonded surface of the 
bonded portion is formed in a oblique direction inclined with respect to the 
thickness direction of the metal plates". The bonding portion is a part of the final 
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product or the final single plate that remains, as for example, the item 13 in 
Figure 2 of Applicants invention. The bonded portion is the portion between the 
two segments that make up the final product. As can be seen from Applicants 
Figures 3, 5, 8 and 9, this bonded portion is clearly inclined with respect to the 
thickness direction. In contrast, none of the figures of Funamoto et al. provide 
any indication of an inclined bonded portion when two metal plates are bonded. 
The referred to discussion of Figure 20 at column 21, lines 20-36 relates that the 
plate 36 has an inclined surface, however the bonded portion, after the 
combination, is not indicated as being oblique. In fact, the dotted portion of the 
cutting of the bars 26 and 27 indicates that the cutting takes place in the same 
direction as the thickness. 

Applicants' inclination angle 9 j of the bonded portion functions to 
improved fracture strength of the bonded portion, as discussed at page 22. This 
improved fracture strength is a result of the patentable oblique angle of the 
bonded portion. 

Therefore, there are distinguishing features which exist in each of 
independent claims 1, 47 and 49 and these features are not available or disclosed 
by Funamoto et al. Additionally, existence of these features provide an 
improvement in such operations as is discussed in the Background of the 
Invention and throughout the specification so that these distinctive features are 
related to improvements over prior art devices. 
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The features which distinguish the present invention, as claimed, and as 
discussed above, are not obvious variation as they are specifically addressed to 
numerous advantageous over the prior art. That is, the presently claimed 
invention allows for the achievement of a sufficient bonding strength in a short 
period of time while minimizing bending of the bonded metal plates. 
Furthermore, it allows for shortening of the remaining crop after bonding and 
improves the material moveability as discussed in the Summary of the Invention 
at pages 3-11. More particularly, page 10 discusses that the time required for 
bonding is shortened due to the upper and lower shearing blades and the large 
pressure force so that the bonding process by the shearing blades can be realized 
and synchronism with the bar movement and hence smooth bonding is 
accomplished. 

Additionally the remaining crop being shortened allows for the yield of the 
material to be improved because the overlapping mechanism increases the 
following bar speed and overlap of the two bars when the trailing end of the 
preceding has reached a specified position and the return of the bar speed to the 
original speed when the overlap portion has reached a specified length. This 
allows for the apparatus to crop with the differences in rolling speed. The overlap 
portion includes a specified portion on either the preceding or the following bar 
which was previously required to be thrown away, and which can now be used as 
a crop after bonding. 
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The amendment to page 22 inserts the word "required" to provide a more 
clear translation of the original Japanese claimed priority application. No new 
matter is added by this change and it is consistent with the remaining portion of 
the specification and drawings. 

Attached is a copy of and English translation of the article in the "Hitachi 
Hyouron" which is now properly referred to at page 30 based on the above 
Amendment. The "Hitachi Review" is an English version of Hitachi Hyouron 
explained in the originally disclosure at page 20. These papers only show the 
fundamental structure of shearing machines and do not show the above 
discussed features of Applicants presently claimed invention defined by claims 1, 
47 and 49. 

Therefore, in view of the distinguishing features between the claimed 
invention and the references which features are not shown or disclosed by the 
reference to Funamoto et aL, Applicants respectfully request that this 
application containing claims 1, 2, and 47-49 be allowed and be passed to issue. 

If there are any questions regarding this amendment or the application in 
general, a telephone call to the undersigned would be appreciated, as discussed 
with Examiner Tran on July 22, 2004, since this should expedite the prosecution 
of the application for all concerned. 
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If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 



Account No. 05-1323 (Docket #056208.49487US). 



CROWELL & MORING LLP 
Intellectual Property Group 
P.O. Box 14300 
Washington, DC 20044-4300 
Telephone No.: (202) 624-2500 
Facsimile No.: (202) 628-8844 

VJS:adb 



#304019 



Respectfully submitted, 



July 23, 2004 




Registration No. 29,004 
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ABSTRACT: As a means of saving energy for hot strip rolling, a larger bar thickness 
at finishing mill entry and lower temperature rolling are effective To meet these 
needs a flying shear capable of crop cutting heavy thicker bars at lower temperatures 
has been sought. Conventional drum type shears and 4-link type flying crop shears 
however, are subject to structural limitations, which make it impossible for these 
shears to meet future demands for larger capacity. Hitachi developed a pendulum 
type flying crop shear based on a new concept. An epock-making heavy duty pendu- 
lum type flying crop shear - 80 mm 'bar thickness and 2,000 tf shearing force - was 
supplied to the Kimitsu Works of Nippon Steel Corporation, and is in operation with 
more effects than expected. The principle, function, and mechanism of the new 
flying crop shear are described. 



INTRODUCTION 



ENERGY saving has become a serious concern for the 
steel industry. As methods for energy conservation in the 
hot strip rolling (Fig. 1), the following are now being 
adopted : 

(1) direct rolling 

(2) hot slab charging 

(3) lower temperature rolling 

(4) improvement of heating efficiency by optimum fur- 
nace temperature control 

Best results may be expected by combining the above 
methods with measures to minimize thermal loss during 
rolling. As shown in Fig. 2, thermal loss in a hot strip mill 
can be reduced by: 

( 1 ) a larger bar thickness, 

(2) heavy reduction at the finishing mill, or 

(3) a higher rolling speed at the finishing mill. 

Of the above three methods, increasing the bar thick- 
ness is mostly effective. To achieve this purpose, a heavy 
duty flying crop shear shall be developed to cut crops 
from thicker and lower temperature bars at finishing mill 
entry. 
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Conventional drum type or 4-link type flying crop 
shears, however, are practically unable to meet future 
demands for larger capacity - e.g., bar thicknesses of 60 - 
80 mm and shearing forces of 2,000 tf order - because of 
their structural limitations. 

To overcome this difficulty, Hitachi developed a pen- 
dulum type flying crop shear incorporating new ideas and, 
with the cooperation of Nippon Steel Corporation, built 
a heavy duty commercial unit with a shearing force of 
2,000 tf. 

The following are the introduction of the new heavy 
duty pendulum type flying crop shear. 

FUNCTIONS 

Functions to be given to the heavy duty flying shear 
are the following: 

(1) Shearing at fully synchronized speed between shear 
blade and material: Off-synchronized shearing par- 
ticularly at tail end of the bar causes an adverse effect 
on strip gage accuracy at the finishing mill and heavy 
wear of machine parts. 

(2) Wide speed range to be synchronized: With an in- 



Fig. 1 -Layout of Hot 
Strip Mill. 

In direct rolling, the 
slab by continuous 
casting machine or 
slabbing mill goes 
straight to the rough- 
ing mill before it is 
cooled. Thus, no 
reheating furnace 
is required and fuel 
consumption ir 
enormously saved. 
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Fig. 2-Energy Saving in Up-To-Date Hot 
Strip Mills. 
To save energy, direct rolling and thicker 
bars are used. To realize this, a heavy duty 
flying shear and heavy reduction finishing 
mill are indispensable. 



Adopting HC-MILL 
J. Heavy reduction at 

rear finishing mills 
2. Adopting smaller 

size work rolls 



L 



Higher tolling speed at I 
finishing mill j 



Highjpee£-. ftrijshmg%ili 




Adopting high reduction 
cold mill (HC-MILL) 
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crease of bar thickness, very low speed shearing will 
be needed. ' 
Elongation of shear blade life for heavy thicker and 
lower temperature bar shearing. 

Minimized investment in facility: In spite of heavy 
duty operation, increase of machine size or motor 
capacity should be suppressed. 

Improvement of reliability: In shearing heavy thicker 



bars, overload may occur at off-synchronized shearing. 

Margin of machine strength should be increased and 

an easily repairable protection mechanism against 

overloading should be adopted. 
Table 1 shows the comparison of the conventional 
drum type and 4-link type flying shears with the Hitachi 
pendulum type flying shear. With the drum type, its 
construction makes it difficult to secure a long, stable 



TABLE 1. COMPARISON OF FLYING SHEARS 



The pendulum type flying shear developed by Hitachi features a separation of shearing 
operation and speed synchronization. 



Types 



Drum type 



4-link type 



PenduJum type 



Blade locus 






Knife motion 



Blade speed 



Rotating 

V = vD -Ns 
m&xNs *?32 rpm 
(at 150 m/min) 



Parallel motion 

V ~ v • D ' Ns 
max Ns**1Q rpm 
(at 150 m/min) 



Rotating + parallel motion 

V - it * D • Ns 
max Ns iris rpm 
(at ISO m/min) 



Speed synchronization 



Features 



2,000 ton f class machine 
weight ratio 

2,000 ton f class motor 
capacity 



Ns 



7v> = 



Motor rpm: variable 

1) Large drum diameter 
D a (17 x 20) x h 

2) Severe knife gap clearance 
control is need. 

3) Larger motor capacity 



v * D 
Motor rpm: variable 

1) Load limitation by pV-value 
of crank metal 

2) Larger inertia force - 

3) Larger motor capacity 

120 



7,600 kW 



D =- 



Ns 



Crank radius: variable 

1) Smaller motor capacity 

2) Sure shearing 

3) Good for heavy duty shearing 
1 4) Wide speed range 

100 



1,750 kW 
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blade life. The 4-link type is unable to meet large capacity 
requirements for a number of reasons, e.g., becuase of the 
large size crank, the pV value of the crank metal under 
heavy load exceeds the allowable upper limit. 

By contrast, the Hitachi pendulum type flying shear 
has a mechanism that satisfies all the conditions referred 
above. Of particular importance" is the fact that the 
mechanism utilizes fully the advantages of the pendulum 
type, namely, that the two functions of shearing and 
speed synchronization can be separated. 

FEATURES OF HITACHI PENDULUM TYPE 
FLYING CROP SHEAR 

The Hitachi pendulum type flying crop shear has func- 
tions that make it ideal for shearing heavy thicker and 
lower temperature bars. Some of the outstanding features 
are listed below: 

(1) Minimal motor capacity: Less than about one-fourth 
of that in the conventional type. 

(2) Fully synchronized shearing in wide speed range: 
Capable of stop bar shearing. 

(3) Improvement of reliability: An easily repairable 
protection mechanism against overloading is used. 

(4) Elongation of shear blade life and good shape of 
shearing edge: As shown in Figs. 3 and 4, the sheared 
edge has a good shape because of the blade movement 
at shearing, and blade life is elongated because of the 
sufficient lap of blade. 

(5) Quick change of blade with cartridge type mounting. 

(6) Not limited by pV value of crank bearing metal. 

(7) Lower vibration: Maximum horizontal acceleration is 
about 0.6 g, as compared with the 1.8 - 2.5 g for the 
4-link type. Thus there is very little bad effect on the 
machine or foundation. 

The minimal motor power stated in (1) above will be 
explained in further detail by means of simple equations. 

In a start-stop type flying shear, acceleration to maxi- 
mum speed must be completed within the specified ac- 
celeration angle 6 s (generally speaking, 6s < 140 deg.) for 
the blade driving shaft. Therefore, maximum motor torque 
Fm, (kgf-m) required for this acceleration is given by 
Eq. (1). 



Tmi — i 



•N m 



-(1) 



: Constant 

: Inertia of flying shear at motor shaft 

(kgf*nvsec 2 /rad) 
: Maximum.shearing knife speed (m/min) 
Maximum motor speed (rpm) 
Radius of crank for speed synchronization 
(m) 

On the other hand, maximum motor torque T M2 
(kgf.m) necessary for shearing with a flying shear is given 
by Eq. (2). 



where a 
I 




s) Line speed: 90 m/min 
Bar thickness ; 80 mm 



b) Line speed : ISO m/min 
Bar thickness : 40 mm 



Fig. 3 -Blade Movement. 

The relative positions of bar and top/bottom blades in a pendulum 
type flying shear at shearing are shown. There is sufficient lap of 
blade (over 5 mm). H J 




Center line 
of roll 



Sheanng speed 37.5 m/min 
Bottom blade Jfatera/ SS41 

Temperature About 800'C 
Clearance 0.7 mm 
fap 7 mm 

Lake jo* 




Roll diameter 800 j 
Reduction^ 50% 

Fig. 4-Shape of Sheared Edge by Pendulum Type Flying Crov 
Shear. 

The bar has a good sheared edge, which helps a smooth bite in 
the finishing roll 



fmin : Minimum shearing knife speed (m/min) 
N mln : Motor speed (rpm) corresponding to v mn 
h : Bar thickness (m) 
R c ' Radius of blade edge rotation (m) 
In Eq. (2), the second term represents inertia torque 

In Eqs. (1) and (2), by substituting ? M = T M1 = T M 
necessary minimum motor torque T M (kgf-m) is obtained. 



T -^' 7w=jr 

where T c : Total shearing torque (kgf-m) 
/3 : Constant 



"(2) 



"(3) 
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In Eq. (3), T c , A, tw, and v mtn are given as specifica- 
tions for equipment, and <? 5 is almost constant. Therefore, 
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Speed range 



Speed range 



Min. 

a) Drum type and A -link type fjying shear 



Max. 



Min. 

b) HITACHI pendulum type flying shear 



Max. 



Fig. 5-Comparison of Motor Torques. 

In the pendulum shear, the motor can operate at top speed regardless of material speed. Therefore, 

a motor with a capacity of about one- fourth that of the motor for the drum type or 4 -link type suffices. 



T M is dependent on R ti R C) Wmm , and Mnax • 

The excellent characteristics of the Hitachi pendulum 
type flying shear can be explained by using Eq. (3), as 
follows: 

(a) R c can be selected as a small value and R s as a large 
value. * 

In a conventional type flying shear, because of its 
structure, R s =J? C *? 400 mm. In the pendulum type flying 
shear, R c can be made 170 mm and R s = 1,100 mm (at 
maximum shearing speed), so that 7* M , viz., motor capa- 
city, can be made small. Further, since R c can be made 
small, a heavy duty pendulum type flying shear can be 
realized without having any restrictions of the limit 
pV value. 

(b) Regardless of shearing speed change, Mmm^N^ • 

In the conventional type, motor speed and shearing 



speed are in proportional relationship. For instance, in the 
speed range of 20 - 150 m/min, N min /N m * x = 0.133, while 
in the Hitachi pendulum type N^/Nm* can be made 1.0 
at all times. Thus, as shown in Fig. 5, at minimum GD 2 > 
most of the total shearing torque T c can be covered by 
inertia torque T G d* . This means that motor capacity can 
be reduced very much. 

MECHANISM OF HITACHI FLYING CROP SHEAR 

Now, it will be explained in specific terms how the 
excellent characteristics of the Hitachi pendulum type 
flying shear have been realized. 

Mechanism 

Figs. 6-, 7 and 8 show the drive mechanism. 
(1) Shearing mechansim: The main drive motor rotates 



Main motor 



Fig. 6-Schematics of 
Pendulum Type Flying Crop 
Shear. 

The main motor drives the 
top and bottom blades 
through the main crank and 
further swings the shear frame 
via the speed synchronizing 
equipment and synchronizing 
shaft. 
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Material flow 
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the main crank shaft through the main reducer, to 
open and close the top and bottom blade. 
(2) Speed synchronizing mechanism: The main drive 
motor gives pendulum motion to the shear frame via 
the main reducer, speed synchronizing equipment, 
synchronizing shaft, and swing lever. 
Here, R c and R s are independent of each other. There- 
fore, a small value can be selected for R c and a large one 
for Xt . Crank radius J?, , on which R s is dependent, can 
be increased or decreased steplessly by the speed synchro- 
nizing drive motor and, as shown in Figs. 8 and 9, can give 
pendulum motions of different amplitudes to the shear 
to get synchronizing shear frame speed. Owing to this 
structure, the main motor speed can be kept constant 
even when shearing knife speed varies, and N max can be 
equalized with N min . 

Fig. 10 shows the construction of the speed synchro- 
nizing equipment. 

Control, system 

Fig. 1 1 illustrates the control system. 
(1) Speed synchronizing control: By measuring bar speed 
v L with the measuring roller, eccentric radius H l is 
given as follows: 



R i = A i + A 2 « L + A 3 • « L * 



"(4) 



Using Eq.* (4), value of Ri is calculated and position 
of crank is set to the desired Ri value by automatic 
position control. 
(2) Shearing control: From the A, and bar thickness 
determined by Eq. (4), shearing position x c is calcu- 
lated, and shear starting point is determined taking 
bar speed into consideration. 



Speed synchronizing equipment 



N s (constant) 



Main crankshaft 



Re^Ri + R* 
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Bottom blade 



(For R u ) 



Fig. 8-Schematics of Pendulum Type Flying Shear, 
By varying the crank radius by means of the speed synchronizing 
equipment, the swing amplitude of the top and bottom blades 
is changed. 



2,000 TON F HITACHI PENDULUM TYPE FLYING 
CROP SHEAR 

Fig. J 2 shows the 2,000 ton f Hitachi pendulum shear 
supplied to the Kimitsu Works of Nippon Steel Corpora- 
tion. This machine went into commercial operation on 



Main motor 



Main reducer 



Speed synchronizing equipment 




Swing 



Fig. 7 -Schematics of 
Pendulum Type Flying 
Crop Shear. 

The pendulum type shear 
is divided into three 
parts - the shear proper, 
drive mechanism, and 
speed synchronizing 
equipment. 
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(constant) 



(lor Rn) 



(for Ru) 



(R\ : variable) 



Bevel gear 



Worm wheel Arm Internal gear Pinion 



Fig. 9- Velocity Diagram for Shear Frame. 
Velocity at point F, v/ t is constant, and 
velocity at poin t D, v D , is proportional 
to R% . Blade speed v P is dependent on v r 
and v D . 




Differential gear mechanism 



Planetary gear mechanism 



Fig. JO- Speed Synchronization Mechanism (R\: variable). 

The speed synchronizing equipment consists of a combination of a differential gear 
mechanism and planetary gear mechanism. 
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Fig. 12-Heavy Duty Pendulum Type Flying Crop Shear for 

Nippon Steel Corporation (Kimitsu Works). 
This pendulum type flying crop shear went into commercial 
operation on February J t 1979, and has since been in trouble-free 
operation. 



Fig. ]J- Con trol System. 

The value of Rt is determined by measuring the tine speed v L by 
means of a measuring roller. From Ri and bar thickness, shearing 
position x c is calculated and, considering v L , the shear starting 
point is determined. 



Feb. 1 , 1979. It has since been operating successfully 
Main Specifications: 

Shearing force 

Bar width 

Bar thickness 

Line speed 

Main motor 

Shearing length accuracy 



2,000 tons f 
700 -2,1 80 mm 
20 - 80 mm 
0 -20 - 150 m/min 
DC 2 x 870 kW x 845 rpm 
±20 mm 



CONCLUSIONS 

To meet the energy saving requirements of hot strip 
mills, viz., direct rolling and larger bar thickness, the 
Hitachi pendulum type flying shear was developed. With 
this big size machines, the shear demonstrated the follow- 
ing effects: 

(1) Fully synchronization for wide speed range, prevent- 
ing necking and cambering of rolled bars. 

(2) Perfect shearing of ultraheavy thicker bars. 

(3) Shearing edge shape conveninent for following roll 
bite. 
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v — 


NsjJ 




/ 

V / 






I 










3 




J 




13 K 








V = ;r-Z>* TVs 
max/Vs^f 32rpm 
(at 150m/mm) 


V=n-D- Ns 
max/Vs^Orpm 
(at 150m/min) 


max/Vs^Srpm 
(at 150m/min) 






WW* 

19). 


v 




Z)«(l7~20)Xt 
3. «»«/<9-* 


1. M»S«T«)^ 

2. 

3. «ntt/«7-* 


1. «»«^<9-'J* 

2. J9Kl4¥nf->* 

3. smffivscar. 



: i&JgJB 9 y > ^ 3M£ (m) 

(kgf-ni)**, TE«MT*iU4. 

T*-Tc-fi. jRch (2) 

i wtc, Tc : £r-£JHtf h (kgf-m) 
J3 : 5e§& 
tf»f R : ^K*i&ifiK(m/min) 

. (1), (2)* T Tm= Ta/i = r« 2 t & < w £ (c J: 9 , -fifi**/.!** 



^ | j9, ^5' t>win • i?5 ' A^wi?i (3) 

a *f~h • V max ' J2c* Nmax 

(3)5$ T, T c . A, ©■<»(iR«tttMtro* h 

ft, fl.lilfrfcK**— 5fe£ *ft. Lfc**-aT, 'JfrSttttriS h 

v * 5? a ^ ^ -V- *of£ft fcWtt £(3)5£ TlftB^-T ft . 

(a) JZcfc'h* L/Z*«r*t«5e-p& ft, 

St»7 7 -f > ^x-V-ii -5- 0^it_b ( R S = R C = 400mm 
■CAft** ^7^J^£>-^-(iJ? c = 170mn),/25 = l, 100mm 

5ffl£, 'M?*ffc-C&ft 0 J? e «r/Js5 < t£ ft ^r^tc 

•>*-*<3S»"5I|}B* «r ft e 



M«C^r 9, iSJ^«EE120-150m/minO^#TMi ( 
Nmin/Nmax — OAZZ t % ft„ — ~Py f B XL'O i? 4* Jf£ *> ^ — 

14, Nmin/Nmcx=l £ X' & ft ©^6*3 ^ i (7)tEl3 (C 7J^ 

^S5^$r1S1^ h TcD 2 Xt 5 i t A'^Ttg-C* 0, V 

(2) tuKmm&fE&mmwK 

C J: ft«»«**^ifHn**^«f <^S*«»«T/TttBa* 

SAraW^KA'RTjiEr'^ft r i ^j^LT^ft (^ih^JKfr* J 'ST 

(3) mm&<ofo± 

i -T ft-^^m*ii:, {&WS«rSlf»ofe^Jc{&IHttt T & ft 
iE/gfpJf^tHi fc 2 ^T-^ ft d t (c J: 0 , l^mjl^-^^^ig^ 

IS:ffll«r«tt-r ft c t ^T-l ft e 

H Bl'O^a ^J^M?^* >^>t- C0«jg 




^r ; MiN;p;":0:i-:- \ ; ' max ' 
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8.1 .« 

(1) ±ffi»*tt«^ J: 0±«*«*^LT±^ 9 

(2) ^«S»««b*»= J: 0 3^i£*&, &AI3ffl 



Mi¥ U J: 9 J2 1 fil'fc ft fe a&l£P£ ^ ±i "C * * *> O T, £ ti 

**o-r/i,iis^ftS:«Eje-ra«dr f Ei6 tc^-r j: 7 c 

fcft.*(EI7#IS0. roffltiftU J: "5 Ba-o-f* 

— (4, ^ WALK ^3lEK fei* Nmax = Nmin t *t * £ t 

3.2 ftiJ^P^^t 

12} 9 t:|pxXr^^^to 
(1) aaJKIHIWWW : i«*EIOT*>fc*>. iiiflS^*«r^b5*& 

T»iJSeU 
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b*-b *) y 7 i friz XI1 Z&fr&m^>i>o^ 7 4 > 



-<©BB« 623 




/2i«i4i+i4«- VL-hAa- vl 2 (4) 

(4)^;t3 J: *)m&2*l, i«ott*aMHKt LT, APC (Auto- 
matic Position Control) WJflU if t » , W36^-Ri Iflttwf^l 

(2) ^Mr»rffli&i : ntzRimj&v?mwfr hmmis. 

a 4* * 

(1) . W»«»«a # <|n5 («fe*3^^<o«+jaT). 

(2) ffittH«Wia*r-3fc^«fraW-WW ('hMMftlfc-CJfctt 



<-*) 



H r\ VD=2- Jt* R\*Ni- 



P I-—- 



(3) i±±i Jistnftmm-WWiizJ: *^*iS*W*c«LT i, 

(4) ^if&#ifr**77c < , ^^DM^'jiK^iiio 1"* 
isfc, EllOtc^i" J: ? £ tc J: 0 -W P M 

(5) # — h U vf^cj: 9^*3t»**aaiSt=4f^i 

(6) ^ 9 ^fAoF V«BR|^«f fOtU^i if <, fftwU 

(7) 7K" 3 F*l*I»DiaJK3&***0.6pJS*T' f 4-'J 
2.5ptcJt|&U ift^Sag^Oi^W^Orv^ 

0 2, OOOt/f H aL^ >&a.^2»teis •Y — <Di±m 

t/f Bsr-o*;^^^^^ — ii, Bg^n54#-i m i-TcJ^; l, dq 

3L£JOTBfc«fl&+T-* & (EII2). 
$1 Bfr * : 2,000t/f 

mmmm : 700-2,180 mm 




El 8 aiBW>AsXA 
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PLG('<;u*i>x*U-£) 
PG('<-f n -y hv>x*U-£) 

OOM(Dia«»*)-: .* 



_L5D4& 



7 2X:& 



_ . fr^' 



■'PL-:-'- ■ • 




(a) 5-f >t&& : 90mpm. 
t* ft:. 80t 



(b) : 150mpm 

.. . « .ft ^Ot jvi.. 



7 -f >i8UE : 20— 150m/min 
±&lb«ftM8 : DC 2 X870kWX845rpm 
Smfltjg : ±20mm 

□ tt m 

(1) /Ett«fa*KH^»LTS*RI«»»^ J: 9, '<-o* 




•"- jSHS* :375m/min 

1 # « : SS41 ; 

:^80crc ■ 

'. Z)&GAP:o.7 / 
8tt9'7 7fi : 7mm 



^-=T- ; 3fc£=l 




/ 400^(^800) , 



(±^*£T\ tt_h£ ;ua— A"^03 6**&i;|IQfifit» fc* < , A 515 CD L 




(2) jB«V93Hllr'>4*ll'l£ 

(3) ^^PM 



12 



